Cyclic AMP-dependent phosphorylation of glycoprotein Ib inhibits collagen-induced polymerization of actin in platelets.
Platelet function is inhibited by agents such as prostaglandin E1 (PGE1) that elevate the cytoplasmic concentration of cyclic AMP. Inhibition presumably results from the cyclic AMP-stimulated phosphorylation of intracellular proteins. Polypeptides that become phosphorylated are actin-binding protein, P51 (Mr = 51,000), P36 (Mr = 36,000), P24 (Mr = 24,000), and P22 (Mr = 22,000). Recently, we identified P24 as the beta-chain of glycoprotein (GP) Ib, a component of the plasma membrane GP Ib.IX complex. The existence of Bernard-Soulier syndrome, a hereditary disorder in which platelets selectively lack the GP Ib.IX complex, enabled us to examine whether the phosphorylation of GP Ib beta (P24) is responsible for any of the inhibitory effects of elevated cyclic AMP on platelet function. Exposure of control platelets to PGE1 increased phosphorylation of actin-binding protein, P51, P36, GP Ib beta, and P22. Prostaglandin E1 induced the same phosphorylation reactions in Bernard-Soulier platelets, except that of GP Ib beta, which is absent. In control platelets, PGE1 inhibited collagen-induced phosphorylation of myosin light chain, phosphorylation of P47 (an unidentified Mr 47,000 cytoplasmic protein that is phosphorylated by protein kinase C in stimulated platelets), aggregation, and the secretion of granule contents. Despite the absence of GP Ib beta, PGE1 also inhibited these collagen-induced responses in Bernard-Soulier platelets. However, while PGE1 inhibited collagen-induced polymerization of actin in control platelets, it did not inhibit actin polymerization in Bernard-Soulier platelets. These results suggest that cyclic AMP-induced phosphorylation of GP Ib inhibits collagen-induced actin polymerization in platelets. Because actin polymerization is required for at least some of the functional responses of platelets to an agonist, phosphorylation of Gp Ib beta may be one way in which cyclic AMP inhibits platelet function.